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ABSTRACT
The research was focused on two major areas. The first area is the advancement of new techniques to elucidate elementary steps of reactions in complex molecular systems. In the second area, the effort was on the applications of these techniques to: (i) the studies of reactive intermediates of energetic reactions, and (ii) the dynamics of prototype molecular explosives. We have succeeded in advancing the new techniques for the studies of structure and dynamics of highly-excited and energetic molecules, and the progress in theoretical and experimental studies has been published in a series of papers.
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ABSTRACT
The research was focused on two major areas. The first area is the advancement of new techniques to elucidate elementary steps of reactions in complex molecular systems. In the second area, the effort was on the applications of these techniques to: (i) the studies of reactive intermediates of energetic reactions, and (ii) the dynamics of prototype molecular explosives.
We-have succeeded in advancing the new techniques for the studies of structure and dynamics of highly-excited and energetic molecules, and the progress in theoretical and experimental studies has been published in a series of papers.
TECHNICAL SECTION (Including Objectives. Approach, and Progress)
Technical Objectives:
Three major areas of research represent the focus of this proposal. The first area is the advancement of new techniques to elucidate elementary steps of reactions in complex molecular systems. In the second area, the effort was on the applications of these techniques to: (i) the studies of reactive intermediates of energetic reactions, (ii) the dynamics of prototype molecular explosives, and the third area (iii) involves theoretical studies, ab initio, and molecular dynamics of complex organic reactions. We made major advances (see publications) in areas (i) and (iii), but did not have the chance (lack of continuing funds) to complete area (ii).
Technical Approach:
Three graduate students, four postdoctoral fellows, and a visiting scholar have been part of these projects; other postdocs and students were supported through fellowships. We have also initiated a strong theoretical program in ab initio structural and dynamical calculations to compare theory with experiment and new appointments were made for this In the area of reactive intermediates of reactions, we have had success in identifying critical intermediates hitherto unobserved in a variety of reactions. We published on the new finding of nitrogen extrusion reactions, and on the dynamics of diradical intermediates in nonconcerted reactions. We have extended these studies to numerous reactions activated at high energies, including the important class of carbonyl and amine compounds.
